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The West Indian arcliipelag’o lies almost wholly within the tropics, 
and extends from latitude 10^ to 27^ 30' north, and between longitude 
and 85*^ west, and embraces an area of about 05,000 square miles. 
It presents an examiile of an astonishingly rich and diversitied land 
snail fauna; in hict no other area of the globe of equal extent (*an 
be compared with it. Within this region there are about 1,(>00 
species of terrestrial mollusks, belonging to some G5 genera, a num* 
ber almost as great as that found on the mainland of the entire 
continent of America. The structure of the Greater Antilles is very 
different from that of the lesser archipelago,* or from that of the 
Bahama grou]i. Each of the four large islands is believed to consist 
of a nucleus of igneous and metainorphie ro(*k, that forms the sum- 
mits of the higher mountains, which are Hanked by Cretaceous, Tertiary, 
and Post Tertiary beds. The loftiest peaks of eastern Cuba attain a 
height of 8,400 feetj those of Haiti and Jamai(*a a little over 7,000, 
while Puerto Pico’s greatest elevation is slightly less than 4,000 feet. 
These mountain chains run. for the most part, lengthwise of the islands, 
and from a glance at the map one can not help thinking that Haiti — 
which looks something like an enoi inous letter Y, Avith one arm point- 
ing toward Cuba, the other in the direction of eJamaica, while the 
stem is directly in line with Puerto Itico — is a sort of connecting link 
in the great archipelago. The channel between Cuba and Haiti is 875 
fathoms in depth, the one dividing the latter island from Jamaica is 
about 1,000, while that between Puerto Itico and San Domingo is 260 
fathoms deep. 

*In the following pages the term Lesser Antilles or Windward Islands will be used 
to include all the islands south of the Anegada Channel, beginning with Sombrero, 
Anguilla, and St. Martin, and including Trinidad. The islands lying north of and 
along the coast of Venezuela will be called the Leeward Croup. Chiba, Haiti, 
Jamaica, Puerto Rico, the Isle of Pines, and the Virgin Islands are included in the 
general term Greater Antilles. 
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Between Cuba and Jamaica there is a great trougli some 3,000 lath- | 
oms in depth, known as tlie ]>artlett Dee]). Hanning nearly due west 
from Gape Ornz on the south side of Cuba, and north of the lu'ofound * 

abyss is a shoal on which are the Cayman Islands, but which deepens * 

to 1,500 la thorns before reaching Belize. To the southwest of Jamaica . 
a wide shoal extends to the coast of Honduras, forming the Mosipiito, I 
Baxonuevo, Savanilla, Eosalind, and Pedro banks, along which are seat- * 
tei ed low islets, and which, Avith an elevation of 500 fathoms, Avould j 

connect J amaica with the continent. The western end of Cuba points j 

directly toward Cape Catoche, from Avhich it is separated by a strait 
130 miles wide and 1,104 fathoms deep. The 100-fathom line would 
unite Cuba to the Bahamas. At the southeast the Greater Antilles are 
separated from the LeSvSer by the Anegada Channel, which carries in a 
depth of 1,100 fathoms from the Atlantic, ending in a deep basin between 
Santa Cruz and St. Thomas of 2,400 fixthoms. East of this a ridge 
crosses it Avhich comes Avithin 900 fathoms of the surface. 

The Lesser Antilles have not a central nucleus of igneous or meta- 
morphic rock. In referring to this subject Alexander Agassiz says:* 

The position of the most recent Pliocene and Post Pliocene beds seems to indicate 
that some of the volcanoes now active in the AA'est Indies date hack to the Pliocene 
period, and others to the Post Pliocene. The islands to the north of Guadeloupe form 
two parallel chains, the western consisting of Saba, St. Enstatius, St. Kitts, Nevis, 
Redonda, and Montserrat, all of which are volcanoes of Post Pliocene date; while to 
the eastward is a chain of volcanoes of Tertiary age- Sombrero, Anguilla, St. Martin, 

St. Bartholcmew, Barbuda, and Antigua. At Guadeloupe the recent islands are 
directly united with tlie volcanic chain, and the still more recent limestones are 
found on its western shores. 

Agassiz and other authorities agree that the northern portion of the 
Lesser Antilles is of mueb more recTiit origin than the greater archi- 
pelago, and the volcanic chain no doubt rests upon a submarine plateau. 

The Bahama grou[> is also believed to be of somewhat modern origin. 
Agassiz thinks that it Avas formed on an extensive shoal, from the 
remains of marine animals deposited at a time when the current from 
the Gulf of Mexico flowed over the area of tlie present archipelago with 
very much less velocity than it does at present.t All the islands are 
loAV, and many of them are of coi’al formation. 

Before entering into details as to the distribution of genera and 
species it may be AA^ell to say a few Avoids as to the means of dispersal 
of the land and fresh water mollusks. Where closely related forms 
or groujis are found in lands separated by the sea, I think we may 
generally conclude that they have reached their present distribution by 
one or more of the folloAving means: 

Yiiat : — By former land connection Avhich hasexisted Avithin the life- 
time of present species or groups. 

Second: — By the sea, by means of oceanic currents, winds, or storms. 

It is very Avell understood noAv that many land, and some fresh-water 



* Three cruises ot‘ the Blake, i, p. 109., 
t 0}). cit.f p. 75. 
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plants and animals are carried across more or less wide spaces of ocean 
from shore to sliore in various ways on the surface of the sea. In trop- 
ical countries especially, lieavy rains swell th.e mountain streams to 
torrents, which tear up trees and masses of earth lield together with a 
network of roots, and bear them SAviftly to the ocean. These arc often 
peopled with land snails, or carry their eggs, and in their course to the 
sea may frequently plow up mnd from the bottom which contains fresh- 
water mollusks. Or fresh-water snails may inhabit the surface and 
crevices of such trees, that become stranded on their way down, or lay 
their eggs on them, the whole to be carried onward at the next hood. 
In many places, notably the northern shores of South America, the sea 
is constantly encroaching on the land, and large areas of forest bound 
together by matted roots and tangled vines are being undermined and 
swept away. 

Of course if the distance from land to land is short, and there are 
winds that blow, or tides that run in the right direction, the probability 
of such mollusks being safely carried across is much greater than if 
they have far to travel, have head winds, or contrary currents. Darwin 
has shown that some of the land snails will live for considerable periods 
of time in sea water, and many of the fresh-water species will remain 
alive for some time in the air under favorable circumstances, and others 
are found living in water more or less brackish. One who has noticed 
much of the drift in the West Indian region — trees and bamboos, often 
carrying masses of earth and stones — can easily believe that they might 
bear with them snails for quite a voyage without wetting them to any 
considerable extent.* I think I shall be able to show that most of such 
migrations in and about the West Indies have been accomplished 
under favorable circumstances, that long stretches of unprotected sea, 
head winds, and contrary currents have generally proven fatal to dis- 
persal by the ocean. 

Third: — The agency of man. It is hardly necessary to mention the 
Avell-known instances where man is known to have been the means of 
carrying from one country to another different animals or plants. 
Many mollusks are known to have been transported through his agency. 
Helix similar is a native of eastern Asia, but is now naturalized in 

most of the warnnn- parts of the world. Helix aspersa and laciea^ com- 
mon edible snails of Europe, are colonized in a number of foreign coim- 

*The hollow steins of dead bamboos are a favorite retreat for many species of ter- 
restrial and arboreal snails. These gigantic tufts of grass are imrticiilarlj’^ abundant 
along the streams in trojiieal eountries, and are often washed out in time of floods, 
and scattered along the banks. Between rainj^ seasons the ujiper Joints become 
more or less broken ami decaj^ed, and ]>eopled with mollusks, and another freshet 
sweeps them with their living cargo into the sea. The lower Joints, being more 
solid are perhaps air-tight, and serve to buoy up the whole mass; the roots weighted 
Avith earth and stones depress the lower end of the clump, and throw the u])per and 
inhabited end out of water. I have seen Just such floating rafts, and nothing could 
be more admirably contrived for transporting land snails safely across the sea. 
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tries, as well as Iiumina decollata^ and many others. I have little doubt 
that SiibiiUna octona has been introduced into a mimber of the West 
Indian islands in this manner, for 0. B. Adams mentions that in 1849 
it was found only in a single locality in Jamaica, in a garden near 
Kingston,* while now one can not pick ui) a handful of shells anywhere 
on the island without finding it. 

OrthalicHS tindatm, a Mexican species now found in south Florida, 
Cuba, Jamaica, and some of the Windward Islands, is another case in 
point, no doubt.t 

Fourth; — birds. Small mollusks or their eggs maybe, and no 
doubt are, sometimes carried from one locality to another in mud 
attached to tlie feet or feathers of birds. And lastly, it is possible that 
such mollusks or their eggs might be transported moderate distances 
by windstorms, though such migrations are probably very rare.| 

A number of eminent biologists have regarded the Antillean region 
as an independent one, and among these are De Candolle, Schouw, 
Martins, Berghaus, Hinds, Woodward, Baird, Griesbacli, Brown, 
Sclater, Wallace, Engler, Packard, Drude, Hartlaub, and Fischer. 
These men studied the plants, forests, animals in general, birds, and 
mollusks. Others, among whom are Agassiz, Ileilprin, and Merriam, 
have regarded it as a subregion of the American tropical province, 
and still others have united it with the tropical American region. 
Whether the evidence of the land and fresh water mollusks of the 
Lesser Antilles goes to prove it a separate province may well be 
doubted, since it is peopled so largely with South American species 
and genera, but I believe that the character of this fauna in the 
Greater Antilles is very distinct from any other, and that the peculiar 
gen era and subgenera of land mollusks have been developed in the locali- 
ties where they now preponderate. 

Bland, whose exhaustive studies of the distribution of the land shells 
of this region are well known, and whose conclusions are considered 
authoritative, says : § 



^ Contributions to Coucbology, in, 48. 

t Land and fresh -water mollusks may be often carried from one country to another 
in the cargoes or ballast of vessels. Ampiillarias are frequently imjiorted alive into 
Europe or North America in the crevices of mahogany logs and several African 
Achatinas have been carried with coffee plants to ^Mauritius and other islands of 
the Indian Ocean, where they flourish as vigorously as the native snails. No doubt 
many species are introduced on plants. It may be well to mention that it is known 
that the young of some of the Uniouidm attach themselves by hooks to the tins and 
gills of fishes, where they become encysted, and in this condition may be traiis^iorted 
long distances. 

t Small fresh-water bivalves have been found attached to the legs of flying aquatic 
insects and they may thus be borne from one body of water to another. 

§kOn the Geographical Distribution of the Genera and Species of the Land Shells 
of the West India Islands; with a Catalogue of the Species of each Island. Ann. 
Lyc. N. Y., Yii, p. 335, 1861. 
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Seeiug, moreover, the greater unmber of botli genera ami species, absolutelj^ and 
proportionately in the islands under consideration, it may not unreasonably be sug- 
gested that the insular stamp has rather been impressed on the fauna of the con- 
tinent than the reverse. 

Since the time of Blaiicrs studies the discovery of many new species, 
a better knowledge of their distribution, the great progress made in 
classification, and in the soundings of the Caribbean, the Gulf of Mex- 
ico, and the adjoining parts of the Atlantic, the added knowledge of 
the currents and winds, as well as the advances made in the study of 
the geology and paleontology of this general region go to confirm the 
above statement, and in the direction of proving tliat the laud molluscaii 
fauna of the greater archipelago is largly a peculiar one*,- that it devel- 
oped in part in the region it now occupies, and that it has spread, to 
some extent, to Florida, the Bahamas, Mexico, Central and South 
America, and the Lesser Antilles, by some of the means I have men- 
tioned above. 

Some 28 genera and subordinate groups of land mollusks are con- 
fined strictly to the Greater Antilles, and no less than 24 more have 
here their metropolis, or greatest numerical development of species. 

It has been claimed that there has never been land connection 
between the islands of this archipelago, and that the homogeueonsuess 
of its land and fresh water molliiscan fauna could be accounted for by 
supposing that many of the species had been carried from island to 
island, by storms or currents, or that they had been transported by other 
means. AVhile no doubt a small proportion of the forms have thus 
migrated, yet the number of species common to two or more islands is 
so small, and the distribution of many of the genera and subordinate 
groups is so peculiar, that 1 believe we are not justified in explaining 
the present distribution by such an hypothesis. Cuba, with nearly 700 
species of land and fresh-water mollusks, has only 53 not confined to the 
island^ Jamaica, with over 500 species, has 41, • Haiti, with 270 species, 
has only 30* and Puerto Bico, with 130 species, has 34 stragglers to 
other localities.* 

Now, it is very remarkable that while many species of non-operculate 
land snails are common to the Greater Antilles and the continent, as 
well as to several of the difterent Lesser Antillean islands, not a single 
opereulate is known to inhabit both the greater archipelago and the 
mainland of tropical America. Two species, Chondrojwma dentatum and 
Helicina subgJohulosa., and possibly a third, Ctenopoma rugnlosum., all 
Cuban forms, are colonized in the extreme southern end of Florida, 

Haiti — and under tliis name I include tlie whole island — has an area of 28,000 
square miles, yet only about one-half as nian^^ terrestrial and fluviatile mollusks are 
known to belong to it as are fonudin Jamaica. With a very diversified surface, an 
abundance of forest and rainfall, and a large area of limestone, it is probable that 
when it is fully explored the number of its laud and fresh water mollusks will be 
doubled, and many iuterestiug points of geographical distribution will be brought 
to light. 
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and altlioiigli nearly liali tlu* species ofland snails of these four larger 
islands are o])erenlates, not more than 0 or 10 of them are found outside 
of a single island. This might be taken as evidence that the non-oper- 
culate forms were of much more ancient origin than the others, many 
of them reaching back to a time of former land connection, while the 
operculate species were of more recent development, which I suspect 
inav be the case; or that the former are better adapted to migration 
across the ocean than the latter. 

The fact that the operculates form so large a proportion of the 
Antillean land snail fauna, tliat a majority of the genera are found on 
two or more of the islands and the mainland, while nearly every species 
is absolutely restricted to a single island appears to metobe very strong 
testimony in favor of a former general land connection. 

I believe that all the evidence of the terrestrial and tiiiviatile mol- 
luscan fauna of this region indicates that in the early Tertiary Period, 
perhaps, there was a general land elevation of the Greater Antilles, and 
l)ossibly of some of the adjacent area; that Wallace’s theory of a land 
connection of the greater islands is correct; that during some part of this 
time a landway extended across to the continent;* that the species and 
groups of this then connected territory migrated to some extent from 
one purt of it to another, and that a probable connection existed over 
the Bahama plateau to Avhat was at that time no doubt the island of 
Florida. It would appear that at this time the volcanic islands of the 
Lesser Antillean chain were not yet raised above the sea, or that if 
there was land in that region it has since been submerged, and there 
seems to be no good evidence in favor of any land connection with the 
Greater Antilles since the lifetime of the present groups and species 
of West Indian land and fresh water mollusks. 

We have not as yet a sufficient knowledge of the geology and palm- 
ontology of this general region, or a large enough acquaintance with 
the distribution of the terrestrial and tluviatile mollusks in Central and 
South America to at all fully trace the past history of the region, or of 
the forms of life in question, and, therefore, most of these theories and 
speculations are advanced with the utmost-caution, and rather as sug- 
gestions, subject to modilicatiou by future discoveries, than as absolute 
explanations of the facts. Yet enough is known to make many points 
reasonably certain. 

Bland has divided the Gre<ater Antilles into five different sub-prov- 
inces: f (1) Cuba, with the Isle of Pines, the Bahamas, and Bermuda; 

* It is quite probable that at this time Mexico and most of Central America formed 
an island; that the sea llowed through what is now the Isthmus of Panama; and 
that there was connection by a strait from the Gulf of Mexico through or around to 
the northern end of the Gulf of California. In using the expression landway 
across to the continent^’ I mean to what is the continent now. 

t Geographical distribution of the West India laud shells. Am. Lyc. Nat. 
Hist, of N. Y., VII., p. 346. 



J891. 



429 



PROCEEDIXGS OF THE XATIOXAL MI SEUM, 

(2) Janiaicii; (3) Haiti; (4) Puerto Rieo. witli Vie(iue, the Virgin Islands, 
Sombrero, Anguilla, St. Martin, St. Bartholomew, and St. Oroix. The 
islands sontli of the latter, to and inclndiiig Trinidad, he places in a 
fifth province. Fischer follows essentially this arrangement,* except 
that he places the Bahamas in a separate division and adds Bermuda to 
that of North America, though he thinks the latter grou]) of islands 
shows about equal malacological affinities with Florida and the Antilles. 

While the molluscan faunas of each of the four large islands of the 
Greater Antilles contain much that is peculiar, yet T believe that the 
relationship of the genera and species is much closer than has generally 
been supposed. Among genera that are restricted to this arclnpelago 
only five are confined to Cuba — Glandinellay Bq)lopo)nay BUvsospiray 
and Xenopomay each having but a single species, and Polifmitay with 
four species; one is restricted to Haiti — Rolleuiy with one species — and 
two to Jamaica — Zapliysemay with six species, and Jamaicidy with two. 
Of genera of wide distribution that are found only on a single island 
there are tliree in Cuba — Gionellay Gundlachkiy and Vivipardy each with a 
single si)ecies — and four in Jamaica — Carychiuviy StrobUoptSy HemisinuSy 
and Valvatdy each with one representative — while Puerto Rico has a 
single Clansilhiy and three Peltellas. 

Nearly all the i)eculiar genera, and those of wide distribution that are 
at all numerously represented, are found in three, if not all four, of the 
larger islands. The following table exhibits the distribution of all the 
terrestrial ami lluviatile genera. The marine Neritinas, the semi aquatic 
Auriculidae, and the Truncatellas, which are distributed in the same 
way as the ordinary salt-water Gastropods, are not included. There 
are no peculiar fresh-water molluscan genera in the West Indies. 
The lists of this i)aper are as accurate as I can make them. The fact 
that so many changes have recently been made in the literature and 
classification, and that no two authors agree as to specific and generic 
values, make it well nigh impossible to give lists that are correct. 



* Mauuel de Cuncholiologie, p. 269. 
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J)istribution of (j cue r a of trest ludiau land and fresh water mollusks. 



Genera and snmps 



Cuba. Haiti. 

I 



Ja- I Puerto ^ 
iiiaica. I Kico. 




ELsewliere. 



i ^Mexicoj Central America; a fevr spe- 
cie.s in South America and the Lesser 
Antilles; 1 in Southern Europe. 

ISIexico, 10 species; Guatemala, 1. 
ilexico, 3& species ; Central America, 12 ; 

Peru, 1. 

Worldwide, 

American Continent. 

3 species in Mexico and Southern States 



Mexico; southern United States. 



A few in the Bahamas. 
Bahamas. 



1 in Central America; 1 in Peru. 
Lesser Antilles; northern S. Am. 



2 in Les.ser Antilles. 



1 1 Mexico; United States. 

3 7 Tropical xVmerica; Les.ser Antilles. 

1 Mexico and northern South America. 

I Florida, 1 species. 

1 ! I Mexico to Brazil. 



ill Mexico; 4 in Guatemala; 3 
northern South America. 



1 ill Guatemala; 3 in Mexico; 1 in Texas; 
1 in Honduras; 2 in Florida. 

2 in Isle of Pines ; 1 in St. Bartholomew ; 
1 in Guadeloupe. 

Brazil. 

Warm regions in general. 

Warm regions. 

Tropical xVmerica; a few in East Indies. 
17 .species on American Continent; a few 
ill Old World. 



St. Thomas ; Bahamas ; Florida ; Trini- 
dad. 

South America. 6; Guatemala, 2; Les.ser 
Antilles. 

World-wide. 

D(*. 

Bahamas: 1 in Florida; a few in Cay- 
man Islands: 1 in Curacoa. 

Europe; Asia; l*eru. 

World- wide. 

Widely distributed. 

Ho. 

Ho. 

1 )(». 

Ho. 

Ho. 



8 

3 2 1 I 

* Lia and Leia are hoth preoccupied, and at the suggestion of Mr. T. H. A. Cockerell I gladly 
bestow ou this beautiful genus the name Vendryesia, in honor of Mr. Henry Yendryes, of Kingston, 
Jamaica, who has made a lifelong study of the shells of that island. 
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Distvihiitioii of genera of JFest Indian land and freshwater moUiisks — Contiiine<l. 



Geuera aud groups. 



Cuba. 



Gnndlachia 

riiysa 

Aidexa 

Potamopyrgus . . 

Hydrobia 

Vivipara. 

Pachycheiliia . . 

Heiiusinns 

Ampnllaria 

Valvata 

^entina 

Proserpina 

Geoimdaniat 

Keoryelotus : 
l^eocj'clotns 



1 

2 

1 

1 

2 

1 

4 



3 



4 

2 

4 



1 



Ptychococbli.s 

Rolleia 

Crocidopoma 

Megalouiastoma .. 

Choaiiopoiiia 

Janiaieia 

Ctenoi>oma 

Ci.stula 



1 

13 

24 



30 

15 



Chondroixmia 



57 



Iliplopoiua 1 

Licina 1 

Tndora 7 



Colobostylus.. 
Bl?P8o.spira ... 
Xeuopoina — 
Adanisiella ... 
Eiitrochatella 

Aleadia 

Helicina 

Lueidella 

Stx)astonia 

Spb?erium 

Pisidimu 



4 

1 

1 

1 

21 

9 

58 



1 

o 



Haiti. 



1 



3 



1 



1 

3 

1 

19 



1 

3 



19 



3 

5 

5 



C 

4 

23 

1 

1 



Ja- I I’nerto 
maiea. Rico. 



El.sewlure. 



Widely distributed. 



1 

1 



1 Do. 

1 Do. 

1 Do. 




Do. 

American tropics. 
Do. 

Do. 

Widely di.striluited. 
Warm regions. 
Mexico. 2. 





14 



12 



0 

14 

16 9 

4 

-80 1 

1 1 



24 species on mainland from Mexico to 
Venezuela; Lesser Antilles. 



Guatemala, 1. 

2 in Mexico. 

1 in Florida: several in Bahamas. 

4 in Central America; 2 in Yucatan; 2 
or 3 in South America (?); a few in 
Lesser Antilles. 

Flori<Ia, 1; Equador, 1; Venezuela, 4; 
Mexico, 2; Central America, 3. 



1 in Mexico; 1 or 2 in South America 
and the Leeward l.slands. 

1 in Honduras; 1 in Trinidad. 



2 in Guatemala; 3 in Soutli America (?) 
1 in Honduras. 

A fciW in the Bahamas. 

World- wide in the tropics. 



World -wide. 
Do. 



t Tlie specie.s included in this genus, from Cuba and Haiti, were placed by Pfeiffer in Truncatella in 
a section which he called Montana* (^lon. Pucum. Viv. Sup. ii, p. 3), on account of their habitat in 
tlie mountains, away from the sea. Cros.se has jdaced them in the sub-genus Blandiella (J. de Couch, 
x.xx., p. 303) and states that, so far as is known, they differ from true Geomelanias oulj’ in the ab.seuce 
of a pndongation of the anterior part of the aperture. Some of the latter have tliis development at 
the base of the aperture, others at the right margin, and a few are scarcely, if at all, produce<l. B. 
filicosta, ami Umta of Cuba are in the National Museum collection, and some specimens of these show 
this peculiarity to a slight degree, and I should pronounce them both to be Geomelanias on concholog- 
ieal evidence without the slightest hesitation. 

\riatystoma Klein, applied by Fischer and Crosse in a generic sense to this group of peculiar 
Jamaican forms typified by Kcocyclotux Chemnitz (Miss. Sei. an Mex. 7th part, p. 149), has 

been several times preoccupied. Klein was not a binomial author. 

The name, therefore, can not stand, and I would substitute that of Ptyehocochlis in place of it. The 
group on couchologic.al characters seems to be nearly related to Ncocyclotas Fiselier and Crosse, in 
which, for the present, I think it had better remain as a subgeuus. 



It will be seen from the above table that no less than 37 g’eiiera are 
eitlier peculiar to the Greater Antilles or have here their principal 
developeinent. These are Thysanophom., Sagda^ Zaphyscma^ Folymita., 
llemitrochusy Plenroclontey Cepolis.^ lAgmiSj GyUndrelhij Vendrycsia, Mac- 
7'oeeranms, Pineria, Glandinella, Melaniella, Ccrion, Proserpina., Geonie- 
lania JNeocycIotns, Rolleia, Crocidopoma, Megalomastoma, Ghoanopoma, 
Jamaicia, Ctenopoma, Cistula, Chondropoma, Diplopoma, Licina, Tudora, 
Colobostylus, BUesospira, Xenopoma, Adanisiella, Eutroehatella, Aleadia, 
Lueidella, and Stoastoma, and they are rei^reseuted in this region by 
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1,023 species» Seven of these genera are found in all four of the larger 
islands j Thysanophora^ llemitrochns^ Plenrodoutej Cylindrella^ MacrO’ 
ceramns^ Ghoanopoma^ and Gistnla, with 514 species in this region; 
while twelve more, Sagda^ Cerion^ Geomelania^ Alegalomastoma^ 
Croeidopomaj Ctenopomaj Chondvopoma^ Tudora, Colobostylus^ Entro- 
chatcUcij Alcadia, and Stoastoma^ represented by 401 species, are found 
in three or a majority of the islands. 

Of the remainder of the Greater Antillean genera nine are found in 
two islands, CepoUs^ lAguns^ Yendryesia ,i Pineria, Proserpina^ Neocyclo- 
tns, Lieinaj Adamsiedlay and Luci della ^ with only 84 si)ecies, and 1) are 
limited to a single island, Zaphysema^ Polymita^ Glandinella^ Alelaniella, 
Rolleidj Jayuaicia, Biplopoma^ Blwsospira and Xcuopoma^ with but 24 
species. 

Of the widely distributed genera whose metropolis is elsewhere, and 
which we may supi^ose have entered this region by some of the means 
I have previously mentioned, 16 are found in all four of the islands, 
represented by 371 species; 6 are met with in three of the islands, with 
33 species; 10 in two of them, Avith 31 species, while only 7 genera are 
found limited to a single island, six of them having but 1 species each, 
and one having 13 species. 

From the above figures the remarkably homogeneous character of the 
terrestrial and fluviatile molluscan fauna of the Greater Antilles maybe 
understood, for out of 78 genera here represented by about 1,400 spe- 
cies, 22, nearly one-third of them, are met with in all four of the islands, 
having 885 species, or more than 60 per cent of the whole number; and 
18 others are common to three of the islands, with 434 species. It will 
thus be seen that nearly all the important genera have a general dis- 
tribution in this region, and are largely represented in species. 

Now, while it is true that certain genera and minor grou]js are pecul- 
iar in some cases to a single island, as, for example, the typical Pleuro- 
dontes, Zaphysema^ and Piyehocochlis to Jamaica, PolymitUy and BiplO’ 
poma to Cuba, Rolleia to Haiti, or LiupiiUia to Puerto Pico, yet it is no 
doubt equally true that the relationship between them and certain 
grou])S found on other islands of this archipelago is quite close. The 
toothless or slightly toothed Pleurodontes of Jamaica are not very far 
removed from Carocohts; Blalenca^ also a Jamaican group, is very closely 
allied to the Gordyas of Cuba and Haiti, and Pilsbry has shown* that 
Zaphysema^ Thysanophora^ and Sagda are quite intimately related. Such 
alliances between the species of the different islands are very com- 
mon, especially among the Helicidic, Gylindrella^ Alacroceraynns^ the 
Alcadias, and Helicinas. In short, there can be but little doubt that 
all or nearly all the special groups confined to one or more of these 
islands are much more nearly related to other Greater Antillean groups 
than to those of anj^ other part of the world. 

This period of elevation in the West Indies was followed by one of 

* Manual of Couchology, second series, ix, 60. 
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subsidence. It continued until only the suininits of the mountain 
chains were above the level of tlie sea, and probably reached its culmi- 
nation sometime in the ^liocem' period. Durin.i^’ this time sucli groups 
of terrestrial and fluviatile inolhisks as tlieii existed were driven higher 
and higher up the mountain sides, and crowded into ever-narrowing 
quarters, and it is quit(‘ probable tliat some of the genera and many 
species were drowned out or perished for want of room and food. As 
Puerto Itico consists mostly of low, ('comparatively level land, with a 
single not very lofty mountain range, it is possible that the limited area 
left above the sea accounts for the absence of many genera found in the 
other islands, and which may have been abundant within its borders at 
the time of a former land connection. 

During a visit to eTaniaica the past winter the writer, in company 
with Mr. John B. Henderson, jr., of this city, obtained three large boxes 
of fossil marl, which we dug from a bed some two feet in thickness, in 
what is called the White Limestone Scries of the Miocienc at Bowden, 
near the east end of the island. This marl, which was brought to the 
Sinithsouian Institution, has proven to be astonishingly ricli in fossils, 
especially marine mollusca, and in it were found six species of land 
shells, consisting of a Fti/ehocochlls, a LiicidelJa^ a Flenrodonte^ a TIu/. 
sanophora^ an Opeas^ and a Snccinea, The first two and the last named 
were in good condition, and nearly i)erfect; the Fleurodonte was repre- 
sented by two fragments, an apex with three whorls, and an aperture 
containing the teeth. The Thymnophora was in a crumbling condition 
and the two specimens of Opens were broken. At Bogwalk, at the foot 
of a Miocene limestone ledge, the writer found fragments of fossil Sagdas, 
but not in a condition for identification. These shells were no doubt 
washed down by rains and streams and deposited in the marine strata, 
as we found in several cases an abundance of recemt fiamis in the bays 
and thrown up along the shores. I consider the evidence of these fossil 
land shells with regard to the past history of the groui>s, and of the 
Greater Antilles, cpiite important. Tiiey show that in the Pliocene 
period, at a time when perhaps all but the summits of tliese islands was 
submerged, several of the grc*at characteristic groups of this region 
were in existence; that no change whatever has taken place in their 
characters beyond the differentiation of species; for, with the exception 
of the Snccine((y which does not seem to differ from S. Jatior^ an abun- 
dant species on this land,aiul the Opens (0, striatny also very common) 
all these forms are probably extinct. The Bowden beds are believed to 
be the equivalent of the Oliattahooehee formation of the southeastern 
United States, and were no doubt laid down in the earlier part of the 
older Miocene. The stratum from which these fossils were dug is only 
a few feet above sea level, and is overlaid with shales and marls to the 
summit of the hill, some oOO feet above. Saecinea is world- wide as well 
as OpenSy and neither arc distinguished in the West Indies by any 
special characters. Th ysnnophora is distributed throughout the Greater 
Proc, N. M. 94 2S 
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AiitilleSj and lias a tew rei)iesentativcs on the mainland^ the Bahamas, 
and tlie Lesser Antilles. 

All the speeies of the subgenns FtychocochUs agree very elosely in 
their corrugated shells and the character of the operciihi; and this 
group, together with the typical Sagdas and Pleiirodoutes, are eontined 
to the island of Jamaica. It is not unreasonable to suppose that during 
the period of general elevation certain forms from the widely distributed 
genera of land and fresh water mollusks crossed over to the Greater 
Antilles from the continent, that such genera as Glandina, StreptosUjla^ 
and others whose metropolis is on the mainland also migrated across, 
and that species of a number of genei a whose greatest development 
is in this archipelago spread out and reached the shores of America. 
Most of the subordinate groups of Glmidina Streptostyla^?i\\d several 
of those of Oylindrella were then in existence, for we find their species 
to-day alike on the continent and the different islands of the archipelago. 
During the subsidence, which must have been gradual, Jamaica was first 
se])arated from the rest of the Greater Antilles, and between the time 
of separation and the date of laying down the Bowden marl it is probable 
that the typical Pleiirodoutes and Ptychocoehlis were developed from 
some less differentiated, ancestral stock. The separation of Cuba, which 
occurred sometime after that of Jamaica, gave rise to the special Cuban 
groups, or no doubt to such of them as are dominant and abundantly 
represented on the island; while Haiti and Puerto Rico, being longer 
united, have a much more closely related fauna. 

In his catalogue of the terrestrial and tluviatile mollusks of Haiti* 
Crosse divides the island into four subregions — one on the north, taking 
in the Sierra de Monte Christi; another south of this, extending from 
the Mole St. Nicholas through the island to Cape Engano; a third 
embracing the southeast peninsula, and the fourth situated between 
the arms of the Y, and he remarks significantly: 

It is remarkable that the purely geographical considerations on which some 
authors regard Haiti as a link that formerly united the four islands are confirmed 
and corroborated by the existence in each of the four regions of a kind of small 
malacological fauna, independent of species which are scattered throughout the 
island and which comprise the common fauna. 

Every species of Golohostylus known on the island, the group Thau- 
masla of the genus CylindreUa^ and the re])resentatives of Yendreysia^ 
Stoastoma, and Lncidellaj all of which have their metropolis in Jamaica, 
are found in the southwest peninsula, while the great Helices of Cuban 
groups are met with in tlie northwestern arm of the island, and the 
species of the east end show an alliance with the forms of Puerto Rico. 

In the Miocene silex beds of Tampa, Florida, there have been found 
a number of land shells which probably belong to the same fauna as 
that which existed during that epoch in the Greater Antilles. These 
consist of six Helices of the section PUujioptycha^ a group at present 
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1894 . 



rnOGEEDIXGS OF THE XATIOXAL MUSEUM. 



435 

confined to Ilaiti, Puerto Pico, and tlie Baliainas, a Cerion, not differ- 
ing' greatly in appearance from (7. i7ica)uij but wholly destitute of teeth, 
a GyUndreUa much like some of the recent Cuban species, and four 
BuUmiilus. The Miocene silex beds of Tampa and the Bowden marl 
are believed by Dr. Dali to be nearly or quite synchronous. These 
forms, or their ancestors, may have migrated from Cuba across the 
Bahama plateau and what is now the bed of the Gulf Stream. An 
elevation of 344 fathoms would join the Bahamas to Florida. 

If, then, a land connection existed between the Greater Antilles and 
Central America during the period of elevation it would not be difficult 
for species of GUmdina^ Sirejitostyla, Golutaxis, Polygyra, BnlmnluSj 
Orthalicus, Xeocyclofus^ An} 2 )nUaria, Pdchiivheiliis, and Jleinisinns — 
genera whose metropolis is on the continent — to pass from the latter to 
the former, or forms of widespread genera to migrate across to the 
islands. And on such a land way it seems more probable that the 
S])ccies of Thifscniophora, Cylindrella^ Macroceramus^ ALcgalomasiomaj 
Choavopoma^ Cisiula^ Chondrojjoma, Tndora, Colohostylu.s^ Adamsiella^ 
and Entrochattdhiy passed over to Mexico and Central America than 
that they were carried by currents or any of the other agencies I have 
mentioned. 

In the present state of our knowledge it is a little difficult to tell how 
long the period of subsidence lasted, and we can not determine with 
certainty how much of the area of the islands was submerged. An 
elevation of some 3,000 feet above i^resent sea level probably marks the 
limit in Jamaica, as the stratilied JMiocene rocks are believed to reach 
to about that height. 

In another part of this paper I have attempted to show something of 
the close relationshii) of the molluscan faunas of the different islands of 
the Greater Antilles. Jamaica, by the evidence of its land snails, 
stands the most isolated of any of the islands; Cuba is the next most so, 
while those of Haiti and Puerto Eieo are much more nearly related to 
each other than to those of either of the first two. About 20 genera and 
minor groups are confined to or have their metropolis iu Jamaica; a like 
number belongs to Cuba, 7 to Haiti, and 1 to Puerto Eico. Of the spe- 
cial Jamaican groups, Sagda, Pleurodonfere^Meted, Geomelania^ Colobo- 
styhiSj Ttidora^ PtyehocochliSy Adcnnsiellaj Alcadkij LticidcUa, and Stoas- 
town are abundantly represented throughout the island, and highly char- 
acteristic, forming the major part of the land-snail fauna. In Cuba, 
Liguus, Macroceramus, Cerlo7i., Ghoanopoma, Gtenopoymij and Ghondro- 
po7)ia are generally distributed and characteristic; while Garocolus and 
Parthe7ia stand in the same relation to the Haitian fauna. 

Xow, as bearing directly on this subject, it may be mentioned that 
the strait between Haiti and Jamaica is deeper than that between any 
of the other islands, being nearly 1,000 fathoms in depth, that between 
Cuba and Haiti is slightly more shallow, being only about 875 fathoms, 
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while the one b(‘tween the hitter island and Puerto llieo earries hut 200 
fathoms. Su})posing‘ these islands to have beim united at a former time, 
then dining a period of gradual subsidein^e, Jamaica would be separated 
sometime befoi'e the rest of the Antillian island would be broken 
up, then Cuba would be isolated, while Haiti and Puerto Pico would 
remain united for a longer time. The distributiou and character of the 
land-snail faunas of these islands agree exactly with Just what would 
b(‘ the result of such a subsidence and separation. 

When this region was revisited with a iieriod of elevation — a period 
which seems to be still in progress — a large area of limestone was 
iim‘overed, Avhiidi, with a warm climate and an abundant rainfall, was 
soon overspiead with forests and cut into innumerable gullies and 
ravines, fuimishing the very best of conditions for the develo])meut of 
forms, and the multiplication of individual laiid-snads, and the genera 
and grou])s which had been huddled together on the reduced peaks 
of these islands gradually spread out and took possession of the new 
territory. 1 regard these fac'ts as the probable explanation of the 
enormous development of terrestrial molluscan life in the Greater 
Antilles. 

RELATIONS OF THE LAND AND FRESH-WATER MOLLUSCAN FAUNA OF 

THE GREA'l'Er^ ANTILLES WITH THAT OF MEXICO AND CENTRAL 

AMERICA. 

It is, L believe, acknowledged that the terrestrial and tluviatile mol- 
luscan fauna of the Greater Antilles has c*ertaiu rather intimate relation- 
ships with that of the adjoining mainland of Central America! and Mexico. 
The great genus Glandina^ which at present has its metropolis in the 
latter region, is represented in the archipelago by a number of species 
almost (Mpial to that found on the continent. Onl}^ a single recent 
species exists outside of the warmer parts of America — G. alglra of 
southern Europe and northern Africa — though the genus is abundantly 
represented in the Tertiary beds of Europe. Not only is it found in 
the Greater Antilles, but several of the minor groups are there repre- 
sented. The section Oleaeina is mostly Antillean, but has 4 species on 
the mainland; Varicella has 7 on the continent and 21 in the islands; 
Melia has two spe(*ies in ]M(‘xico and 13 in the* archipelago, and the 
section Glandina^ which is abundantly represented on the mainland, 
has a single speides in Haiti, ^trvptnstyla^ another ^Mexican genus, has 
1) Antillean s])ccies — 4 in Cuba, 2 in Haiti, and 3 in Puerto Pico. Yoht- 
ta.ris, a third grou]) belonging to the American mainland, has 1 species 
in Cuba and another in Haiti, and OrthaliciiSj whose metropolis is in 
the warmet parts of America, has 1 species common to Cuba and 
Jamaica. 

Fischer and Crosse* divide the Stenogyrida* into two subfamilies — 

* Miss, Sci. au. Mexifpio, 7th part, p. 585. 
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Caeciliaiielliiii^, with Geostilhia aiul CaecUiundla, aud Subiiliiiiiup, with 
Azeca.^ Ferussaela^ Loweia^ Ojyeas^ Rumuia., Steuoffi/ra, PHcndobalecu 
Melauiella^ l^plraxis, Lepthiaria^ ^SuhaUud, and Glessula as genera. 
Among these Opeas^ though represented in the isles of the Indian Oeeaiij 
the East Indies, and Polynesia, has its greatest develoinnent on the 
American Continent from Mexico to Venezuela, but it also has several 
species in the Qreater Antilles; while iSfpuv/.r/.s, another genus of this 
family, mostly American, is about eciually represented in this archi- 
lielago and on the continent. The genus Leptinarin.^ as defined by 
Fischer and Crosse, is confined to America, and includes all the species 
of the iuitilles hitherto placed in ToruatcUina, the latter being by 
•them restricted to the Old World. The former is about eipially repre- 
sented in middle America and the Greater Antilles. kShnpido2)sis is 
another genus with its metropolis in America, and with a distribution 
much like Leptinaria. To these may be added the continental Ballnu 
ulns^ with 74 species in Central America and Mexico, which is well 
represented in Cuba, Haiti, Puerto liico, and Jamaica, and Polygyra 
(restricted), with its metropolis in Mexico and the southern United 
States, but which inhabits Cuba and Jamaica. 

On the other hand, we find that the peculiar terrestrial molluscan 
fauna of this archipelago has, as Bland has expressed it, ^^made a 
strong impression on the mainland. The following table will show the 
continental distribution of these Antillean genera: 



Distribution of genera of Antillean land ^nollusl’s. 



Gcdus or group. 



Species 

iu 

Greater 

Antilles. 



Tliysanophora. . 

Cepolis 

Heuiitrocliiis 

Macroccranius . 

Gylindrilla 

Proserpina 

Xeocyclotus 

^[egaloma.stoiua 

Clioanopoiua 

Tiidora 



52 

5 

12 

54 

168 

G 

34 

17 

58 

29 



Ghondropoina 
Colobo.styliis . 
Cist ala 



80 

23 

24 



Adainsiella 

Eutrocbatella * 



13 

33 



Specie.s 

of 

Mexico. 



3? 

1 ? 
3 
7 
2 
2 



2 

1 

o 



Species 

of 

Central 

America. 



Species found elsewhere. 



2 iu Southern State.s. 

1 1 in Peru. 

Several in the Bahamas. 

, 2 or 3 in Lesser Antilles. 

4 3 in northern S. Am. and Lesser Ant. 



21 Northern South America. 20 sj). 



3 

1 

4 

2 

1 



1 or 2 in South America; Leeward 
l.slands. 

South America, 4. 

1 iu Trinidad. 

2 iu South America( ?) ; a few in Lesser 
Antilles. 

3 in South America! 1) . 



* Several other species of Pnennionopomata are found in Mexico, Central and South America, which 
have been referred to Adamsiella, Cistida^ Tudora, and Chundropoina, which doubtfully belong to 
these genera. 



Among the fluviatile mollusks there are no genera common to the two 
regions whose metropolis is in either of them, save Pachycheiliis and 
llemisiiius; but quite a number of species inhabit both the mainland 
and the archipelago. The same is true of a good many terrestrial forms. 
The following list gives these species and their distribution: 
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Land and fresh-wafer moUnsks i <,hii\n(f the Greater Antilles and the eontinent. 




Species. 



45 

o 



W 



c3 



a 



a 

*-s 



Thysaiioi)hora iiicrusiata, 
Poey. 

Thvsanoi)I)ora plaj^ioptycba, 

Sli. 




ThysaiiO])hora dioscoricola, 



Zouites iudentatns, Say 

niinuscula, Eiiiu 

gumllachi, Pfr 

arboreus, Say 



X 

X 

X 



X 

x“| 



X 



X 

X 




X 



X 

X 



X } 

X t 
X 



X 



Biilimulus liliaccus, Per 

Macroceramuagossei, Pfr ...j 
pontificus.GM 

Pupa eontracta, Say 

pelluckla, Pfr 

Vertigo ovata, Say 

Orthalicus unclatua, Brug 

Subiiliiia oetona. Cb 

Spiraxis subula, Pfr 



Opcas caracaaensis, Reeve . . . 

Limua^a cubeusis, l*fr 

Planorl)is caribans, Orb 

tumidus, Pfr 

havauensis, Pfr . . . 
Potamopyrgus coroiiata, Pfr. 

Neritina reclivata, Say 

})unctulata, Lam . . . 
Caryoln'iim exile H, fb, Lea .. 

* Pisidium abditum, llald 

Spba*rium cn))ense, Piue 

Unio .scaJimaln.s, More 

guudlachi, Dkr 




X 



X 

X 

X 

X 

X 

X 

X 



X 

X 

X 

X 




X 



X 



X 

X 



X 



X 

X 



X 

X 

X 

X? 

X 

X 

X 

X 

X 



X 

X 

X 

X 

X 

X 

X 

X 

X ? 

X 

X ? 




CJ c 

o rj 









1 






1 




! 






X 











i:;:::: 








X 


X 


X 


X 


X 


X 


X 






Elsewhere. 



Texas; Elorida. 

Vieciue. 

Vie(|ue; Floiida. 

TJnited Slates. 

Uuited Stales; Bermuda. 
Florida; St. Thomas. 
United States; Guade- 
lupe. 

St. Kitts. 

Texas; Florida. 

Florida. 

Texas; Uniled States. 
Texas; Florida; Vieqiie; 

St. Thomas; St. John. 
Pnited States. 

Trinidad. 

Le.sser Antilles. 

Mobile; Florida: ^farti- 
niqne; St. Thomas; 
Cochin (diina. 

Grenada ; Trinidad ; Les.ser 
Antilles. 

St. Croix; United Sfate.s, 
as I/, ifmbilicata, A<]{wis. 

Texas; Florida. 

Bahamas. 

Guadelni)e. 

Texas; Florida. 

United States. 

Do. 

Texas; Florida. 



*This species is distributed over nearly all the United Slates and as far soulh as Honduras; 
Prime states (American CorbicululrB, p. 70), that I\ consangnineuni, Prime, of Cuba can scarcely be 
.se]>arated from r.ahiUtum Hald.,and on carefully comparing authentic .sjH*cimen.s in the National 
^Museum 1 belicA^e them to be the same. 



I am not prepared to believe that so extensive a relationship — the 
exchange of so many genera^ subordinate groups, and species — could 
have been brought about merely by ocean currents and winds. Since 
the gulf stream was turned into its present course — iirobably during 
the later mioceiie, when the Isthmus of Panama was elevated — its tend- 
ency would be to sweep any species that might fall into it, from the 
Antilles or the continent, up into the Gulf of Mexico, and away from 
either shore. The prevailing winds of the region have no doubt been 
from the eastuiorth-east in the past, as in the present, and would favor 
the landing of Antillean species in Yucatan, though their effect would 
be largely neutralized by the current. We find that very nearly as 
great a migration has taken place from the mainland to the archipel- 
ago as in an opposite direction. The depth of the Yucatan Ohaniiel 
would seem to preclude the likelihood of a former land way running 
west from Cuba, but the presence of Streptostyla, with eight species 
scattered through Cuba, Haiti, and Puerto Pico, and Vohitaxis with two 
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si^ecies, one eaeb in Cuba and Haiti, while neither of the genera are 
found in Jamaica, appears to favor a more northern as well as a southern 
laud way. 

RELATIONS OF THE GREATER ANTILLEAN LAND SNAIL FAUNA WITH 
THAT OF THE BAHAMAS. 

1 next pass to the relationsliip of the land snail fauna of the Greater 
Antilles with that of the Bahamas. - On this extensive archiiielago, 
with some 3,000 islands and an area of nearly G,000 square miles, there 
are only about 80 species of land snails known. The climate of the 
islands is warm, the structure of most of them is coral limestone, and 
there is a plentiful rainhill, with sufficient vegetation to furnish shelter 
and food for an abundance of snail life; in fact the number of individ- 
uals is in many cases great. All the groups with the exception of tlie 
Mexican genus Schasieheilusj represented by a single species, are Cuban 
and IJaitien, or are such as are found in those islands; and a number, 
of the species are common to the Greater Antilles. In many genera, 
especially MemitroeJms and Cerionj tli^^re is an almost endless amount 
of variation, with few breaks sufficient for the proper separation of 
species. The islands of the Little and Great Bahama Banks being 
nearest to Cuba, and lying in the course of the currents that How by 
that island, partake most largely of its fauna, while those to the north 
of Haiti bear more strongly the impress of its forms. Yet when we come 
to carefully consider the manner in which this archipelago must have 
been colonized with land snails, we need not be surprised at its com- 
parative poverty of species, or that it has no peculiar genera. Whether 
in time past this area arose above the sea and had land connection 
with Cuba and Floi’ida does not matter so far as its present terresti ial 
molluscan fauna is concerned. As the highest point in the archipelago 
is only about 300 feet above sea level it is quite probable that the entire 
Bahaiiian region was submerged during the general period of subsid- 
ence, and whatever species may have existed were doubtless destroyed. 
W^e may suppose that during the period of elevation which followed, 
as soon as these islands began to a})pear above the sea, and were htted 
for the abode of land snails, those nearest to Cuba, Haiti, and the gulf 
stream received occasional stragglers which drifted across the not very 
wide channel.* 



north-(*ast trade \viiuls, and the drift of tlio water of the Atlantic, to tlie 
westward, force a strong eiirrent .along between Haiti and the small, sontbernmost 
islands of the Bahamas. Part of this is carried through tlie windward ]iassage 
between Haiti and Cuba into the Caribbean, the rest is ]>ressod on past Great Inagua, 
.and lip the old Bahama Channel, an<l finally it mingles with the gulf stream. No 
doubt ]»art of the w.atcr of that great ocean river, crowded in between (hiba, the 
Baliama Bank, and Florida, sjircads out more or less to the eastward among the 
islands. Thus land snails washed into the sea <»n the north side of Cuba or Haiti 
would [irobably in some cases be carried ont and landed .among the Baham.as. 
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This inijuTiitioii by euiTeiits and in some cases, no doubt, by winds 
from the Greater Antilles to the Bahamas, has not been of long contin- 
uation, for the reason that the last elevation of this latter archipelago 
above the sea has been comparatively a recent one and therefore there 
has not been time for the formation of new genera or subordinate 
groups, and only for few valid species. Many of the forms are so 
slightly differentiated that they can not be separated with any degree 
of accuracy, and others have broken into endless variations, which 
may be taken as an indication that the region has not been very long 
colonized and that species are multiplying. 

Had this laud been connected with Cuba or Haiti since it was last 
elevated above the sea it is x^robable that it would now be far richer in 
genera and species than it is. 

THE TROPICAL LAND AND FRESII-AVATER ]\IOLLUSCAN FAUNA OF 

SOUTHERN FLORIDA, AND ITS RELATION TO THAT OF THE 

GREATER ANTILLES, MEXICO, CENTRAL AND SOUTH AMERICA. 

In southern Florida some 28 or more species of land and freshwater 
mollnsks occur, nearly all of whi<*h are now living in Cuba, while a few 
belong in JMexico, 1 possibly in South America, 2 are found in the Baha- 
mas, and 1 perhaps came from Trinidad.* 

This terrestrial and tluviatile population of southern Florida is in 
all probability the result of recent migration, mostly by means of winds 
and currents. Most of the species are confined to the lower chain of 
keys or the extreme southern part of the peninsula. Chondropoma 
dentainm extends a short distance north of Cape Sable, BuUmnlus multi’ 
lincatus reaches Caximbas, and lAijuns fasciatus has been doubtfully 
reported as far north as the Caloosahatchee Eiver. Guppya yundlacki 
and the two Macroccramus no doubt extend their range to at least the 
middle of the State. BuHmulus donnani, Folyyyra cercolus, Planorhis 
tinnidus^ and Sphwrium cubeuse probably inhabit the entire peninsula, 
and Am2)uU(U'ia depresHci^ which is a form of A. eiiUijinosaj extends into 
Georgia. 

’"The Ibllowiu^ is a list of tlio species: Thijsanophora caca, Gup., Trinidad; Thy- 
sanophora nyrtrx, Pfr., CuUa, Haiti, Puerto Rico, St. Croix, 8t. Tliouuis, Dermuda; Thy^ 
smtophom dioticovicolay C. B. Adams, Jamaica, Puerto Rico, Mexico, A^ietpie; Siro- 
hilojys hnhbardi, lirowii, Jamaica; Hcmitroclnts varianSy ^Ike., Bahamas; Polyyyva verc- 
o 1 u 8 , Mull], Bahamas, Berjuuda, Cuba?; Gnppyn yutidlachi, Ffr., Cuba, Puerto Rico, 
St. Thomas; Orthalicus undalus, Brug., Mexico, Jauiaica, 'Prinidad, Ceutral.Auierica; 
OvIhaUcus melanochcUuSyYiil.y Mexico; Liymis fu.sci((tu8y Mull., Cuba; Mthiniclla yra- 
cilhnm, Pfr., Cuba, St. Thomas, Bahamas; ortonoidcs, Orb., Cuba, Jamaica, 

Puerto Rico, Viecine, St. John, Barbados, Grenada, St. Thomas; .Spiruxis siibnla, Pfr., 
Jamaica, Cuba, Barbados, Antigua, Puerto Rico, St. John, St. Thomas; Mdcrocvvamits 
(J088VI, pfr., Cul)a, Jamaica, Texas, Mexico; Macrocevamns ponViJicns, Gld., Cuba, 
Mexico; IhiUninlns m(tri(U)Uis, Poey, Cuba ; PaUniuhis dormant, W. G.B., New Gre- 
nada?: JluUmtiJus mallilivruitiSy Say, Yueatan, Guatemala, iiortlnum South America; 
CyUudreUa poeyana, Orb,, (hiba; CyUndreUa jejuna, Gld., Cuba; Cevioa incana, 
Biun., Cuba; JlrUriiia siibylobniosa, Poey, Cuba; Chondroptnna denlaium , Say, Chiba; 
Ctenopoma Pfr. ?, Chiba ; J*lanorbis Inmidas, r£v., Cuba, Mexico, California; 

AmpnUarta eaVujtnosa, live., Mexico; (iundlachiu ancyltjormisy IhV., Cuba; S})ha'rium 
cuben^e, !More., Cuba; iMexico, Texas. 



1894. 



rnocEEDixas of the xjtionjl ^IusEr^J. 



441 



It scarcely seems necessary to enter into any argument to sliow that 
these tropical forms now found in Florida are not the lineal descend- 
ants of the Helices and BullmuluH^ the CylUulrvlla and Ccriou or other 
species of the IMiocene silex beds of Tampa. The living land and fresh- 
water mollnsks of Florida of tropical origin are absolutely identical with 
forms at present found in Cuba, Jamaica, and the continent, while those 
of the Tampa beds are all extinct, and we can not for a moment sup- 
pose tliat their descendants would be speiafically identical with Antil- 
lean and Mexican forms that had come from anotlier line of descent. 
I believe that the present species have been colonized but a short time 
in Florida, and the fact that, although the soil, contour, and climate of 
the country are (piite didereut from those of tropical America, net a 
single introduced form has as yet changed specilically, and only one 
possibly varietally, is strong evidence in this direction. 

It is most likely that tro[>ical land snails have been cast on the shores 
of the peninsula with the jetsam and flotsam of the sea ever since the 
Gulf Stream has had its present course, an amply sufficient length of 
time for the development of species from some of the original wander- 
ers, as that great ocean river was jnobably turned into the Gulf of 
Mexico and past the State of Florida during the latter part of the 
Miocene, when the Isthmus of Panama is believed to have been raised 
and North and South America were joined together. 1 would suggest 
that the reason why no such new s]>ecies exist there might be that in 
all probability any forms that were colonized on the peninsula prior to 
the time of the Glacial Epoch were destroyed by the change of climate, 
which swept out of existence, and drove to the southward so much of 
the animal and vegetable life of North America.* The presence of a 
great cap of ice coming down to the latitude of 40^, within 10^ or GOO 
miles of the northern part of the State, would, especially at certain 
times in winter during the prevalence of northerly winds, be likely 
to destroy by cold such species as might be lauded by the Gulf Stream. 
Even noAv, with a much milder climate than this region possessed dur- 
ing Glacial times, an occasional unusually severe winter almost annihi- 
lates the tropical fishes of this region, and kills in part, or even entirely, 
many forms of West Indian vegetation as far south as Cape Sable. 
Several of these Cuban land snails are only met with on the lower 
keys, an area practically free from frost. 

We know that a very slight difference in latitude or climate may 
often set a bound on the distribution of different forms of animal and 
vegetable life. Thus, nearly all the immigrant West Indian vegetation 
now" found in Florida is confined to the southern half of the peninsula, 
though there are no apparent reasons so far as soil, food, and moisture 

^ It may be claimed that the continual addition of fresh individuals from Cuba by 
the currents has kept the species already landed in Florida from becoming specific 
eally changed. Bnt the same addition of fresh specimens must have occurred in the 
Bahamas and yet we there hud a number of new" species and countless varieties. 
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are concerned wliy it sliould not extend nortli indefinitely. Tlie tropical 
land snails of Mexico come north in the low lands tor the most part 
only to tlie northern border of that RepiibliCj and many other instances 
of a like restriction by climate could be given. It is probable that a 
decrease of a very few degrees in temperature would destroy the Antil- 
lean land and fresh water mollusks in Florida. 

It is believed by many of oiir ablest glacialists that the Ice Age 
lasted down to within from 6,000 to 10,000 yeai s of the ])resent, and the 
period which has elapsed since its close would probably be too short to 
allow for any considerable variation in mollusks. The Bahamas being 
protected on the north and west by the Gulf Stream, and lying gener- 
ally in a lower latitude, no doubt enjoyed during the Glacial Epoch a 
milder climate than Florida, and have been peopled longer with immi- 
grant forms; a sufficient time to allow for the development of numer- 
ous varieties and species, but no groups or genera. 

1 think there need be no difficulty in accounting for the presence of 
tropical land and fresh-water mollusks in hlorida by means of the trans- 
porting agency of the sea. The Gulf Stream sweeps up past northern 
South and Central America, part of it eddying around in the Gulf of 
Mexico. A branch of it, however, Hows aloiig the north shore of 
Cuba, and by the shoal in latitude 24° is thrown in close to the lower 
chain of Florida Keys. Alexander Agassiz says:* 

The curve of the Florida reef along the Gulf Stream is due in great measure, as 
Hunt shows, to a counter current along the reef running westward. This current 
is known to all navigators, and though ill defined at Cape Florida becomes stronger 
and wider as it goes west. It has a width of at least 10 miles at Key West and 20 
miles at Tortngas. This is clearly shown by the mass of surface animals driven along 
upon this westerly ciiiTciit by the southeasterly winds. The tides set strongly nernss 
the reefs and through the channels between the keys, the flood running north and 
the ebb south. 

Mollusks washed down with trees, bamboos, or masses of drift from 
the northern shore of Cuba would be swept along by the strong cur- 
rent of the Gulf Stream to the eastward and northward, and many of 
them, carried by the southeast winds into this counter current, might 
be landed by the inllowing tide among the lower keys within a few 
days after leaving their native island. Species from Honduras might 
at long intervals be drifte<l by westerly winds across to the eastern 
])art of the Gulf Stream, and so be carried around and landed in the 
way I have described; or they might possibly sometimes survive a 
passage around the eddy in the gulf. The (act that there are more forms 
from Cuba Ibund in Florida than there are from JMiddle America, and 
that oidy a single very doubtful South American species is known in 
that state,t illustrates the comparative difficulty which these wanderers 



'‘Tlircc cruis(‘s ol‘ the Iflake, l, p. i>7. 

\ Bnliinitlns flurmroii, W. (». Binncy, is thought to be the same as H, muculatus, Lea 
of Cartagena, Colombia, but this is not certain. />. miiUUhuatns, Say, foruuMly 
believed to be an inniugrant from South America, is now known to be found in Cen- 
tral America and Vneatan. 
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experience in being drifted to our shores. I may mention in passing 
that every strictly Cuban species — I think without exception — now 
known to be living in Florida is an inhabitant of the western end of 
the island, and most of them are known to have a general distribution 
throughout the western part of it, and especially on its northern shore. 

RELATIONS OF THE TERRESTRIAL AND FLUVIATILE MOLLUSOAN 
FAUNAS OF THE GREATER ANTILLES AND THE WHNDWARD ISLANDS. 

A careful examination of the lists of genera, subordinate groups, and 
species of these two areas will reveal the tact that while there is a rela- 
tionship between the two huinas it is not nearly so close as the one 
between the faunas of the former region and the continent. 



Land Snails common to Puerto Rico and the Lesser Antilles, 



Species, 


tA 

s 


Barbuda. j 


Antigua. 


Guadeloupe. 

Dominica. 


1 

'S 

ei 


.ci 


St. Vincent. 


Barbados. 


o 

'o 

H 


Grenada. 


C3 

'3 

'C 

H 


Vaginula occidentalis, Guild 








X 


X 




X 










Thvsimo])hora vortex, Pfr 
















X 








Buiimuliis lilacinus, Fer 


X 






















fraterculus, Fer 


X 






X 
















virgulatus, Fer.* 




















1 




exilis, Gin. t 




X 




X X 








X 








Pineria viequensis, Pfr 






















X 


Opeas subiila, Pfr. t 






N • 














X 




goodalli, Mill 








X 








X 






Subiilina octona, Cheni 






X 


X 








X 






X 


octonoides, C. B. A 


















X 


Lept inaria antillarum, Shutt 








X 1 








X 






Pupa pellucula, Pfr 








I 








X 








Succinea approximans, Shutt 















































* Also fomul in the islainl of Bueu Ayre, of the Leeward Group, 
i French Guiana also. 

* Several of these Stenogyridoj and some other specie.s have i>rohably been introduced through the 
agency of man. 



Fresh-water Mollusks common to Puerto Rico and the Lesser Antilles, 



Species. 


Guade- 

loupe. 


Martin- 

ique. 


Domin- 

ica. 


Planorbis guadaloupeiisis, Sowb 


X 


X 




.schraninii, Crosse 


X 






lucidus, Pfr 


X 






Ancylus beani, Bourg 


X 






Aplecta soworbyana, A. d’Orb 


X 






Potaniopyrgus coronata, Pfr 






X 











From the above lists it will be seen that there are 14 species of terres 
trial and 6 duviatile mollusks common to Puerto Kico and one or more 
islands of the Lesser Antilles, while no less than 24 land mollusks 
belong to that island and some of the other Clreater Antilles, and 13 
fresh water species. The following tables show the specific relationship 
between these molliiscan fixuiias of Puerto Pico and the other islands 
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of tlie more northern ^roiip^ all of them being found in the last-named 
island 



Land Molhisks common to Puerto Jtico and other Greater AntiUcan Islands. 



Species, 



Cuba. 



V aginula occitleiitalis, (iniM 

Zouites ginullacln, Plr 

ininiLseulus, Ibiiii 

Glamlina teiebra*lonuis, SLutt... 

Tliysauopbora vortex, l*fr 

dioscorieola, C. 

Adams. 

euclasta, Sbntt 

Pleurodonte inargiuata, (Imel . . . . 

nulimulus mtiduliis, Pfr 

liiiaceus, Fer 

exilis, (Jmel 

Pseiulobab'a doniiugneii.sis, Plr... 

Cylindrella pallida, "Guild 

Opeas subnla, Plr 

goodalli, Mill 

Subulina (K'ttma, Chau 

o< tonoides, C. B. Adams 

S])iraxis paludmoid«\s, d’Orb 

Steiiogyra terebraster, Lain 

Pni)a pellucida, Pfr 



X 

X 

X 



B. 



X 



X 

X 

X 



X 



X 

X 

X 

X 

X 

X 

X 



bexodon, C. B. Adams 

Cerioii striatella, Fer X 

microstoma, Pfr X 

Siiccinca i iisii, Pfr 

lleliciiia idiasianella, Sowb 



Haiti. 


Jamai- 

ca. 


El.sewlierc. 


X 




Guadclni>e; Martiuitjup-; St. t'in<*ent. 


X 


X 


Florida. 




X 


United State.s; Mexico. 


X 






X 




Florida; Barbados. 




X 


Florida. 


X 






X 


X 




X 






X 






X 








X 




X 


X 


Le.sser Antilles; Florida. 




X 


Lesser Antilles. 


X 


X 


Mainland ; Le.sser Antilles. 


X 


X 


Florida; Mexico; Lesser Antilles. 




X 




X - 


X 


Texas; Mexico; Florida; Lesser An- 
tilles. 




X 




X 






X 






X 






X 







Fresh-mater moUnsks common to Puerto Rico and other of the Greater Antilles. 



Linua*a cubensi.s, Pfr 


X 




1 




Plauorbis guadelupensis Sowb 


X 






iifexico; Guadelupe. 
Mexico; Texas; Florida. 


iiiiuidus, Ptr 


X 






nisii, Dkr 




1 X 


refulgens, Dkr 




X j 


X 




lialdemani, C. B. Adams . . . 




X 




liicidiis, Pfr 






X 


Guadelupe. 


niucuabiaiius, ( '.B. Adams. 






1 ^ 


circnniliiipntiis .Sbiit.t . _ . 




X 




St. Thomas. 


albicans, Pfr 


X 






Do. 


Ancylus obscurus, Hald 

Aplecta sowerbyana, d'Orb 


”x’ 





X 

X 


St. Thomas; United States. 

St. Thomas; Gmideliiiie. 

Giiadclu]>e; Martinique; Central 
America; Mexico. 


Potamopyrgus coronata, Pfr 




X 









It will be seen that so far as species are concerned the relation- 
ship between the land and fresh water mollusks of Puerto liico is much 
closer with the Greater than with the Lesser Antilles. It is^ however, 
among the genera and minor groups that the break in the niollusean 
faunas of the two archipelagoes is most notieable. Among the Helices 
the geiuiH rienrodoute,\ which includes all the sections of the old and 
well known Carocohcs^ is distributed througliout the West Indies, 
northern South America, and Central America. The section Carocolus, 
consisting of lenticular toothless species, is confined to the Northern 
Archipelago, and is found in Cuba, Haiti, and Puerto Ilico. The section 

* Helix nenioralina is common to Haiti, St. Thomas, St. .Jolm, Tortola, and the 
Virgin Islands, but is not found in Puerto Pico. 

il follow essentially Pilsbry’s arrangement of the West Indian Helices, in ix., 
series 2, pp. 51 and 81, and v., p. 5, Manual of Conchology. 
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rictn'odonfCj better known as Lucernay is limited to Jamaica, as is 
Euryeratera, The seetion Folydontefi is Cnban ; Farthcim and Liiqulllia 
are confined to Haiti and Puerto Jlico, while GonofitomopsiSj with a 
single species, belongs in Martinique, and Caprinm, better known as 
Denicllaria^ is a characteristic group of the Lesser Antilles, extending 
into South America, but is not found in the Greater Antilles. T/udi- 
do7HHs with a metropolis in the Greater Antilles has three s])ecies 
in the Lesser Antilles and South America. iSTot a species of the genus 
Plenrodoyitc is common to the two regions. 

Another great genus found abundantly in all the islands of the 
ISTorth western Archipelago, lleniifrochuH^ is absolutely wanting in the 
Windward Islands, as are also the smaller Cuban genus Folywifaj the 
Jamaican genera Sagda, Lncidella^ and Ncocycloins^ and CepoUs of Haiti 
and Puerto Rico; though the latter genus has a single species in Cen- 
tral America, and another in Peru. 

Macroeeraynus* Liguus^ Cerioyiji Veyidreysia, Geonielania, Proser- 
pina., Ctenopomaj AdamsieUa^ Megalomastomay Golohostyhis, Alcadla^ 
Stoastoma, and Eutrocliatella^ Greater Antillean genera, are entirely 
wanting in the Lesser group; while Cylindrella^ Glaiidina^ Cistula, 
Choanojmna^ ChoudropoJuaj and Tudora, all highly characteristic of the 
Northwestern Archipelago are but feebly represented by a few strag- 
glers, mostly in the northern end of the chain. Three genera only 
are peculiar to the Windward Islands; two with a single species each; 
Ehodonyx in Martinique; Aynpliihullma in Dominica, Guadeloupe, and 
St. Kitts; and Pellicula with two species in Guadeloupe. 

The fact of the rather recent formation of these northern volcanic 
islands, built upon an old submarine plateau, that of the comparative 
poverty of the species and genera of this archipelago, and of their slight 
relationship to those of the northwestern group, all go to indicate that 
the Anegada Channel has not in the lifetime of the present land-snail 
fauna been bridged. A few species, however, have passed, no doubt 
by way of the sea or other means, from one group to the other, more 
from the northern islands to the southern than the reverse, as migiit 
be expected from the comparatively richer fjxuna of the former. The 
current which flows from the Atlantic through this channel would not 
probably favor the drifting of species from either archipelago to the 
other, and this with the prevailing wind from the east-northeast would 
naturally carry most of the laud snails washed into the sea out into the 
open water of the Caribbean, where they would perish. 

I do not think that anyone who at all carefully studies the land and 
fresh -water molluscan fauna of the Lesser Antilles can doubt that it is 

^ One species M. sujnatns is found in Anguilla. This island and St. Bartholomew 
having each only a few species, though south of the Anegada Channel, have a some- 
what mixed land-snail fauna, partaking of the characters of those of both the 
Greater and Lesser Antilles. That a few species might have drifted to these islands 
from the abundantly stocked Northern Archipelago is not strange. Bland groups the 
two with Puerto Rico. 

tOne species is found in Cnra^oa, one of the Leeward Islands. 
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for The most part derived from Soittli America. At Trinidad— which 
is merely a detaclied fragment of Veiieziu‘la — more than half the species 
arc common to the mainland, and among them are one or more of the 
continental Borus, an AmjmUaria, a J/ama, and an Anodon.^ 

Bonis is found in St. Vincent^ Barbados, (Inadeloiipe, St. Kitts, and 
]Montserrat,t and BuUmulusj another most characteristic South Ameri- 
can genus is abundant throughout the Lesser Antilles. The 500-fathom 
line will be found to divide the Lesser Antilles into three groups; the 
most northern embracing every island from Sombrero and the Saba 
bank south to and including Dominica. Between the latter and Mar- 
tinique is a channel 575 fathoms in depth, and south of it is another of 
548 fathoms. Beginning with St. Lucia, which is separated from St. 
Vincent by a depth of 486 fathoms, all the islands to the southward are 
united to the mainland by the 500-fathom line. Barbados is somewhat 
isolated, and is surrounded by comparatively deep water, being sep. 
arated from the chain by 1,403 fathoms, while Trinidad, Tobago, Mar- 
garita, and Tortuga are all within the 100-fathom line. Several South 
American Buliwus typified by B. auris-slleni are found in the islands 
from St. Vincent southward, and Martinique, which is separated from 
the islands north and south of it by channels over 500 fathoms in depth, 
has no Pineria^ Chondropoma^ Ghoiinopoma^ or Cisfuhij which are Greater 
Antillean genera found in the Windward Islands north of it. As a proof 
of tlie com])arative poverty of the Lesser Antilles it may be stated 
that the whole archipelago does not contain 300 species of terrestial 
and fluviatile mollusks; scarcely more than half the number belonging 
to Jamaica. 

One group is found in neaily all the Windward Islands, Gfqmnus 
(better known as DcnUdlaria), a section of the genus Plenrodonte^ which 
seems to bear about equal relationship to the sections found in the 
Greater Antilles, and to Ldhi/rinthus of northern South America. Tliere 
is another division of the genus, Isomcria, which is confiiied for the most 
part to the higher Andean regions of Peru, Equador, and Colombia, 
characterized by a lesser development of teeth in the aperture than Baby- 
rinthus, and which may have sprung from the latter. The distribu- 
tion of these groups is a little peculiar. We may suppose the Greater 
Antilles to be the site whereon Fleurodonte developed, from the fact that 
six out of the eleven of its sections are wholly confined to that region, as 
is another, ThelidomuSy with the excei)tion of a couple of species, while a 
majority of the species of the genus are also found there. It would seem 
strange that some ancestral form which had migrated to the Lesser 

*Tlio latter is a Glaharis no donbt. Ihering has shown (Archiv fiir Natnrgcs- 
chichte .lahrg 59, 1 Bd., 1 Heft., p. 52), that all the South American Anodons, so 
called, are anatomically quite distinct from the Unionida*, and that they hclong to 
the :\[iitelida*. This form, A, leotandi, Guppy, is no doubt derived from some of the 
continental species. 

t Introduced into the more northern islands, probably on coffee trees. 
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Antilles should develop into the group Caprinus, not a species of which 
should be found north of this archi])elago, and that not one of the six 
other Greater Antillean groups should be represented in the Windward 
Isles; that it should develop a few species on theinaiiiland and pass into 
Liihyrmihns^ no species of which is found outside the continent. 

It appears to me a not unreasonable solution of this rather curious 
phase of distribution, in view of the very slight relationship that other- 
wise exists between the land and fresh water mollusks of the Greater 
and Lesser Antilles, and of the fact that many of the latter islands are 
of such recent date, that it is more probable that ancestral forms of 
Fleur odonte migrated from Jamaica across the old land way to Honduras; 
that the subsidence of some 400 miles of this ancient bridge destroyed 
the connecting links so that Pleiirodonie restricted developed in the 
island and Lahyrinihus on the continent; that the latter (extending 
now as far north as Central America) spread out over the lower regions 
of northern South America, and developed into Isomeria in the moun- 
tains; that from this stock descended CaprinuSy which is now repre- 
sented by a few species in Guiana, and x)i obably in the adjacent terri- 
tory, ana which migrated northward among the Lesser Antilles to St. 
Kitts and Barbuda, its farthest limit.* 

To briefly recapitulate, a considerable portion of the land snail fauna 
of the Greater Antilles seems to be ancient and to have developed on 
tlie islands where it is now found. There appe«ars to be good evidence 
of a general elevation of the Greater Antillean region, probably some 
time during the Eocene, after most of the more im])ortant groux)s of 
snails had come into existence, at which time the larger islands were 
united, and there was land connection with Central America by way of 
Jamaica and possibly across the Yucatan Channel, and there was then 
a considerable exchange of species between the two regions. At some 
time during this elevation there was i>robably a landway from Cuba 
across the Bahama plateau to the Floridian area, over which certain 
groups of Antillean laud mollusks crossed. At this time it is likely 
that the more northern isles of the Lesser Antilles, which seem to be 
volcanoes of later Tertiary and Post Pliocene date, were not yet ele- 
vated above the sea or if so they have probably been submerged since. 
After the x^eriod of elevation there followed one of general subsidence.! 

^ Chtuldy which has its metropolis in the Greater Antilles, has a somewhat similar 
distribution. Several species are foiiiul in Mexico, Central and northern South Amer- 
ica, with one species in Trinidad, but not north of that until we reach Antigna, near 
the upper end of the chain. NeocijcJotus, with a great develoi>iiieut in the more 
northern archipelago, is also abundant on the continent, and is found in the Lesser 
Antilles as far north as Martinicjue; and CoJobostijJuSj with a similar distribution, 
extends northward only into Trinidad. 

t .Just how extensiA e this disturbed area was can not now be told. It is Avell known 
that along the north shore of Cuba, back of ]SIatanzas and Havana, there are raised 
beaches, some 1,200 feet above the sea, which have been supposed to be recent, but 
Mr, li. T. Hill, of the U. Geological Survey, who has recently visited the island 
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During* tliis tlie islnnd of Jaiimicu — as tlie cliaraoter oi' its land-snail 
I'anna shows, as ^Yell as the de])th of the ehannel between it and Haiti — 
was lirst to be isolated, then Cuba, and afterwards Haiti and Puerto 
Rico were separated. The eonnectioii between the Antilles and the 
mainland was broken, and the Bahama region, if it had been previously 
elevated above the sea, was submerged; the subsidence continuing 
until oidy the summits of the mountains of the foui* Greater Antillean 
islands remaimHl above water. Then followed another period of eleva- 
tion, M hieh has lasted no doubt until the present time, and the large 
areas of limestone uncovered (of jMiocene, Pliocene, and Post Pliocene 
age) in the Greater Antilles have furnished an admirable field for the 
development of the groui)S of land snails that survived on the summits 
of the islands. The Bahamas have api)eared above the surface of the 
sea, either by elevation or growth, and have been ])eopIed by forms 
drifted from Cuba and Haiti, and a number of land and fresh-water 
species have been recently colonized in South Florida, x>i‘obably since 
the Glacial epoch. The Lesser Antilles have been peopled for the most 
part from South America, possibly receiving from that region the groux) 
Caprinns^ so (*haracteristie of the former region, as well as several 
genera of land operculates, while a few stragglei*s have been carried 
l)y sea no doubt from the Greater Antilles and colonized on the more 
northern of the Windward Islands. 

DESCRIPTIONS OF NEW SPECIES OF RECENT AND FOSSIL LAND 
SHELLS FROW THE ISLAND OF JAMAICA. 

I . — Ixeccnt S 2 )ecies. 

SAGDA ]\IAXIMA,now species. 

Plate XVI, tigs. 7,8. 

Shell large, x>yrumidal in form, with nearly straight sides and obtuse 
summit, moderately striated, and covered with a thin, horn colored 
epidermis; whorls, to 9, moderately convex; suture distinct and 
well imi)iessed, sometimes slightly margined; last whorl wide, well 
rounded; aperture large; base rather flat, not deeply excavated at 
the umbilical region; the latter covered Avith a light, glazed callous, 
Avhich joins the outer edge of the ai>erture. Interior entirely destitute 
of a lamella. Greater diameter 30; lesser 27 mm.; height 28 mm. 
Near Petersfleld, Westmoreland, on a mountain, in heavy forest. 

This species resembles 8, einstylioUJcs somewhat, but has a broader, 
less excavated base, and from one to one and a half less whorls, which 
are wider than those of the latter, and the shell has not so pointed a 
summit. Sonic 25 sxieeimens (all d(‘ad) Avere obtained, varying from 

has brought shells frojii these beaches and submitted them to Dr. Dali, who pro- 
uouDces them to be Miocene, and probably of the same general age as the Dowden 
beds of .Jamaica. It would seem most hk(?ly that the elevation and subsidence 
would extend to some extent through the Bahamas and into the South Xdoridiau 
regions. 
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young* to adults, and though sevoral were bi’okeii opeu no vestige of a 
lamina was observed at any stage of growtli. 

PLEUKODONTE (EURYCRATERA) JAMAICEX8IS, Clinnitz, var. CORNEA. 

A variety of this spe(‘ies was found at Maiideville, Maudiester, 
rather more delicate in structui'e than the tyj)e, and entirely destitute 
of color, the epidermis being horn-coloied. 

ADA:M8IELLA GRAVANA, lOeitrer, viir. AlIREOLAHRA, 

A large number of specimens of what may prove to be a new species 
were found at Eio Novo, in St. ]\lary. The aperture is smoother than 
that of the type, and is of a rich, reddish-orange (*olor; the body of the 
shell is shining, and very finely decussated under a glass. The species 
is exceedingly variable, and this may beonl^^a strongly marked variety. 

LUCIDELLA AUREOLA, Ferns sac, var. INTERRUPTA. 

This variety is covered with interrupted a]id slightly wavy, revolv- 
ing striic, the lirrn blotched with white. Duncaifs, Trelawney. 

1 1 . — Foss 1 1 spec i es. 

NEOCYCLOTUS (PTYCHOCOCHLIS) liAKERI, mnv species. 

Plate XVI, ligs. I, 2. 

Shell large, depressed, with a welbrouuded whorls; nuclear whorl 
wanting in the oidy specimen found; second, third, and fourth whorls 
covered with delicate, radiating, zigzag corrugations, which become 
very much coarser on the last three fourths of the body whorl; the 
periphery of the latter being almost smooth, the upper surface becom- 
ing very strongly and irregularly waved toward the aperture; the 
base and umbilical region having strong folds, which sweep forward 
obliquely toward the periphery; umbilicus rather wide, extending to 
the summit of the shell, and exhibiting the volutions; umbilical keel 
almost entirely wanting, there being two very slight revolving eleva- 
tions, one at the outer edge of the umbilicus, the other farther out on 
the base, the area between them being flattened so that the shell 
seems to have two faint keels; aperture moderately large; operculum 
unknown. Greater diameter 2o, lesser 21 mm., height 12 mm. 

Locality and position: stratum of marl in the Miocene beds at Bow- 
den, St. Thomas, Jamaica, associated with marine fossils. 

I take pleasure in naming this fine species in honor of Capt. L. D. 
Baker, president of the Boston Fruit Company, wlio gave us permission 
to excavate in the beds, and furnished us men and every facility pos- 
sible to make our work a success. 

LUCIDELLA COSTATA, m*w species. 

Plato XVI,fig. 6. 

This is a small species, about one-half the diameter of the average 
Jy. aureola. There are 5 whorls which are moderately rounded; the 
Proc. N. ]M. 94 29 
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suture Ihu) I iH' sliallow ;iih1 somewhat eaualicailate, witli about H) strong’, 
revolving eosta* on tlie body wliorl and 5 on the penult whorl, and 
b(*tween these are smaller revolving lira*. The eenter of the base for 
about two-lifths of the diamet(*r of the shell is perfeetly smootli, and 
slightly hollowed in the umbilical region. The up[)cr part of the aper- 
ture of the only speeimen found is broken away, lea ving only the basal 
tooth, which is slightly eomi)ressed parallel with the outer edge of the 
basal lip. 

Diameter 3A, heiglit nearly 3 mm. 

Found with Xcocijclotus hakcri and other fossil sh(‘lls. 

PLEUKODONTJO n()^VI)EMANA, \w\x sufcies. 

Plato XVI, ligs. 3, T 5. 

Two fragments of this shell were found, an apex with 3 whorls and 
about one-third of the base of a body whorl with the aperture in perfect 
eondition. The fragment containing the nueleus shows the iipi)er sur- 
face of the whorls perfeetly plain, the suture being only marked by an 
elevated line; it has a wide umbilicus and a very sharp keel. The other 
fragment sin ays a rather sharply defined ]>erii)heral keel; the aperture 
is very oblicpie and rather compressed, with two strong teeth, which 
are somewhat like those of F, lucerna^ but are set more obliquely with 
the aperture, the outer one being somewhat llattened on the upper ex- 
tremity; the lip is thin, not reflected above, reflected and Joined solidly 
to the base along its inner half, the outer basal half is free and well 
reflected. Back of the basal lip there is a deep, somewhat oblique, 
oval pit, corresponding exactly with the shape of the outer tooth, and 
extending within it to its summit. The large umbilicus of the young 
shell is completely closed by the flattened callous of the lower lip in 
the adult. The diameter of this shell if perfect would probably be 
about 40 mm., the height about 15 mm. ft was found in company with 
the other fossils in the Bowden beds. The basal pit behind the aper- 
ture is a remarkable character, and 1 know of no other Plcurodoute 
which has it developed in such a manner. 

The Thjjsfniophora found with the above fossils is, I believe, new, but 
it is not in fit condition to describe or figure. 

Explanation of Plate XVI. 

Fig. 1. Xt'oct/clofns ( Pfifchocoehlis) halerl, new species; from above. 

Fig. 2, Xrocuclotffs ( Ptf/vliocochUs ) bakevi, new species ; dorsal view. 

Fig. 3. Plvnrodoote hoiiHlenUuia^ new species; ai»erture, front view. 

Fig. 4. Platrodoute l>ou'ilnii((ua, new species; ]>ase. 

Fig. 5. Plvnrndonie bowdeuiaua, new species; uppin* view, fragment. 

Fig. 0. new species; front view; upper portion of outer Hp broken. 

] ig. 7. Sa'jda nutxinut, new species; front view. 

Fig. 8. Stiffda maxinm. new specic.s; basal view. 



